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DETAILED ACTION 

1. This action is in response to the application filed on 02/08/2002. 

2. Claims 1-12 are pending. 

Specification 

3. The abstract of the disclosure is objected to because it contains more than 150 words. 
Correction is required. See MPEP § 608.01(b). 

Appropriate correction is required 

Drawings 

4. The drawings were received on 05/01/2002. These drawings are acceptable by the 
examiner. 

Claim Rejections - 35 USC § 101 

5. 35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of matter, or any new and 
useful improvement thereof, may obtain a patent therefor, subject to the conditions and requirements of this title. 

6. Claims 1-10 are rejected under 35 U.S.C. 101 because the claimed invention is directed 
to non-statutory subject matter. 

The claims are non-statutory because they recite software components of implementing a 
software breakpoint, representing functional descriptive material without a computer readable 
medium or computer implemented method, program per se are not tangibly embodied. Claims 1- 
10 thus amounts to only abstract idea and are nonstatutory. 
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Claim Rejections - 35 USC §103 

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in section 102 of this 
title, if the differences between the subject matter sought to be patented and the prior art are such that the subject matter as a 
whole would have been obvious at the time the invention was made to a person having ordinary skill in the art to which said 
subject matter pertains. Patentability shall not be negatived by the manner in which the invention was made. 

8. Claims 1-12 are rejected tinder 35 U.S.C. 103(a) as being unpatentable over US 
Publication No. 2002/0100024 to Hunter et al. (hereinafter called Hunter) in view of US 
Patent No. 6,615,368 to Dunlap (hereinafter called Dunlap). 

Per claim 1,3, 6, 8, 9,10: 
Hunter disclose: 

- A method of implementing a software breakpoint in a multiprocessor system having a 
plurality of processors each coupled to a main memory (page 1, paragraph 6 "maintaining 
coherency of software breakpoints in shared memory when debugging a multiple 
processor system"), each of the processors having an instruction cache associated 
therewith (page 1, paragraph 6 "a software breakpoint in a shared memory location"), the 
method comprising the steps of: 

- retrieving an instruction, for which the breakpoint is to be inserted, from a corresponding 
instruction address in the main memory (page 1, paragraph 7 "software breakpoint 
instruction is written to the shared memory location"); 

- inserting a breakpoint code at the instruction address in main memory (Fig. 13A elements 
1304 and 1306 and related discussion); and 
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- after the breakpoint code is executed by a given one of the processors (page 7, paragraph 
83 "resuming execution after hitting a breakpoint in common shared memory"), storing 
the retrieved instruction in the corresponding instruction cache for that processor (page 1, 
paragraph 7 "software breakpoint maintained for the located processors is updated to 
reflect that software breakpoint is being set at the shared memory location") and such that 
subsequent attempts by the given processor to access the instruction as stored in the 
instruction cache will cause the processor to retrieve the breakpoint code at the 
instruction address in main memory (page 1, paragraph 7 "software breakpoint 
instructions is written to the shared memory location. . . software breakpoint is cleared in 
shared memory, the original instruction stored"). 

Hunter does not explicitly disclose setting a use-once indicator associated with the 
instruction as stored in the corresponding instruction cache for that processor, wherein the use- 
once indicator, when set for the instruction as stored in the instruction cache, is operative via 
cache control logic to clear a validity indicator associated with the instruction after a single fetch 
of the instruction from the instruction cache. 

However, Dunlap discloses in an analogous computer system setting a use-once indicator 
associated with the instruction as stored in the corresponding instruction cache for that processor 
(368col. 3, lines 27-29 "executing the debugging instruction enables a selected flag in the data 
processor"), wherein the use-once indicator, when set for the instruction as stored in the 
instruction cache (col. 6, lines 42-44 "COF address... detects the COF flag and loads the next 
instruction address... to external devices"), is operative via cache control logic to clear a validity 
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indicator associated with the instruction after a single fetch of the instruction from the instruction 
cache (368col. 6, lines 46-48 "the next instruction address is stored... sent to decode/dispatch 
logic. . . uses it to fetch the new instruction from the new branch"). 

Therefore, it would have been obvious to a person of ordinary skill in the art at the time 
the invention was made to incorporate the method of setting a flag for the software breakpoint in 
the memory as taught by Dunlap into the method of implementing software breakpoint in a 
shared memory system as taught by Hunter. The modification would be obvious because of one 
of ordinary skill in the art would be motivated to have flags in a software breakpoint method to 
provide an optimize technique for debugging as suggested by Dunlap (col. 1, lines 51-61). 

Per claim 2: 

The rejection of claim 1 is incorporated, and further, Hunter disclose: 

- wherein the instruction cache includes a plurality of sets of instruction information (page 
8, paragraph 85 "debugging a multiple processor system with common shared instruction 
memory"), each corresponding to a particular instruction (page 8, paragraph 85 "a 
software memory map is created"), a given one of the sets of instruction information 
comprising the validity indicator, the use-once indicator, an instruction tag, and 
instruction data (page 8, paragraph 85 "memory map are indications as to whether or not 
the shared memory locations contain program instructions and whether or not a processor 
has an instruction cache"). 



Per claim 4: 
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The rejection of claim 1 is incorporated, and further, Hunter disclose: 

- wherein the cache control logic is operative to compare portions of the instruction 
address to corresponding portions of instruction information as stored in the instruction 
cache and checks the validity indicator in determining if there is a hit or a miss between 
the instruction address and the instruction information as stored in the instruction cache 
(page 8, paragraph 88 "invalidation of different types of caches... used for mapping 
virtual memory addresses to physical addresses. . and page 7, paragraph 83 "a check is 
made to determine if there is a request to step over a software breakpoint in common 
shared memory or resume execution after hitting a breakpoint in. . . memory"). 

Per claim 5: 

The rejection of claim 1 is incorporated, and further, Hunter does not explicitly disclose wherein 
the use-once bit when set, being operative via the cache control logic to clear the validity 
indicator associated with the instruction as stored in the instruction cache after a single fetch of 
the instruction from the instruction cache, thereby automatically causes a miss between the 
instruction address and the instruction as stored in the instruction cache when the given processor 
attempts to retrieve the instruction from the instruction cache subsequent to the single fetch. 

However, Dunlap discloses in an analogous computer system wherein the use-once bit 
when set, being operative via the cache control logic to clear the validity indicator associated 
with the instruction as stored in the instruction cache after a single fetch of the instruction from 
the instruction cache (col. 6, lines 40-45 "functional units determines that a change of flow 
(COF). . . flag is set. . . detects the active COF flag and loads the next instruction address. . . to 
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external devices"), thereby automatically causes a miss between the instruction address and the 
instruction as stored in the instruction cache when the given processor attempts to retrieve the 
instruction from the instruction cache subsequent to the single fetch (col. 6, lines 46-50 "next 
instruction address is stored... sent to instruction decode/dispatch logic... uses fetch instruction 
from new branch... processing continues"). 

The feature of using use-once bit to clear the validity indicator would be obvious for the 
reasons set forth in the rejection of claim 1. 

Per claim 7: 

The rejection of claim 1 is incorporated, and further, Hunter disclose: 

- wherein the validity indicator associated with the instruction comprises a single bit stored 
in a given set of the instruction cache (page 7, paragraph 78 "invalidation of different 
types of caches including instruction cashes, data caches. . . used for mapping. . . physical 
addresses"). 

Claims 11 and 12 are the system and computer program product claims respectively 
corresponding to method claim 1 and rejected under the same rational set forth in connection 
with the rejection of claim 1 above. 

Conclusion 

9. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Satish S. Rampuria whose telephone number is (571) 272-3732. 
The examiner can normally be reached on 8:30 am to 6:00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Kakali Chaki can be reached on (571) 272-3719. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

Satish S. Rampuria 
Patent Examiner 
Art Unit 2124 
12/13/2004 
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